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(54) GLASS TUBE CLEANING AND CUTTING DEVICE AND METHOD FOR THE SAME

(57) A glass tube cleaning and cutting device (10;
20) and a method for same configured to cut a continuous
glass tube (G1) at a predetermined length (L) by inter-
mittently contacting a cutting blade (16) with the outer
circumference surface of the continuously travelling con-
tinuous glass tube (G1) formed by tube pulling while blow-
ing air (A1) to impose scratches and thermal shock on
the outer circumference surface of the continuous glass

tube (G1) so as to obtain a plurality of cut-off glass tubes
(G2), the glass tube cleaning and cutting device (10, 20)
includes: a blower (2) provided on a more downstream
side of the travelling continuous glass tube (G1) than the
cutting blade(16), the blower (2) being configured to blow
opposing air (A2) opposed to air (A1) into a tip end open-
ing (F1) of the continuous glass tube (G1).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a glass tube
cutting device configured to cut a continuously travelling
continuous glass tube formed by tube pulling typically
using the Danner method at a predetermined length and
a cutting method for same.

BACKGROUND ART

[0002] Conventionally, glass tubes used for lumines-
cent lamps, medicinal containers such as ampoules and
vials, back light for liquid crystal panels are generally pro-
duced by the Danner method (For instance, see JP
07-172852 A).
[0003] As shown in FIG. 8, in a muffle furnace 100,
melt glass M which flows down is wound around an outer
peripheral surface of a sleeve 110 for continuously rotat-
ing to be formed into a cylindrical shape and the cylindri-
cally-shaped melt glass is continuously drawn by a tube
puller 200 disposed outside the muffle furnace 100 while
blowing air A1 into an inner side of the cylindrically-
shaped melt glass to form a continuous glass tube G1
by tube pulling. Subsequently, keeping the continuous
glass tube G1 continuously travelling, a cutting blade 310
of a glass tube cutting device 300 is caused to be inter-
mittently in contact with an outer peripheral surface of
the continuous glass tube G1 to obtain a plurality of cut-
off glass tubes G2 by cutting the continuous glass tube
G1 at a predetermined length. Both ends of the plurality
of cut-off glass tubes G2 are re-cut and are glazing treat-
ed while conveying the obtained cut-off glass tubes G2
by a conveyor 400 to produce a finished glass tube prod-
uct.
[0004] Conventionally, devices described in JP
2007-331994 A, JP 09-067136 A, and JP-UM-02-087034
A are each known as a glass tube cutting device config-
ured to cut a continuous glass tube that continuously trav-
els. Such glass tube cutting devices are each configured
to produce scratches by contacting a cutting blade with
an outer peripheral surface of the continuous glass tube
and impose thermal shock at the same time to cut the
continuous glass tube.
[0005] However, conventional glass tube cutting de-
vices were each configured to simply contact a cutting
blade with a continuous glass tube, so that as shown in
FIG. 9, there was a disadvantage of deterioration in purity
of a cut-off glass tubes G2 because finely-crushed glass
P generated at the time of cutting was blown into an inner
side of a cut-off glass tube G2 from a rear end opening
B2 of the cut-off glass tube G2 by air A1 coming out of a
tip end opening F1 of the continuous glass tube G1, which
resulted in adhesion of finely-crushed glass P to an inner
surface of the glass tube. Since such a disadvantage in
which finely-crushed glass P was adhered to the inner
surface of the glass tube was particularly important for

glass tubes used for medicinal containers such as am-
poules and vials, particular careful cleansing work inside
the glass tubes after cutting treatment had to be per-
formed.

SUMMARY OF THE INVENTION

[0006] The present invention has been made in view
of having the aforementioned problem with conventional
glass tube cutting devices. It is an object of the present
invention to provide a simple-configured glass tube
cleaning and cutting device and a method for cleaning
and cutting a glass tube configured to reliably prevent
deterioration in purity of cut-off glass tubes caused by
adhesion of finely-crushed glass to an inner surface of
each cut-off glass tube.

MEANS FOR SOLVING THE PROBLEMS

[0007] The summary of the present invention is de-
scribed as below.
[0008] In a first preferred embodiment, there is provid-
ed a glass tube cleaning and cutting device according to
the present invention which comprises: a glass tube cut-
ting device configured to cut a continuous glass tube at
a predetermined length by intermittently contacting a cut-
ting blade with an outer circumference surface of the con-
tinuously travelling continuous glass tube formed by tube
pulling while blowing air to impose scratches and thermal
shock on the outer circumference surface of the contin-
uous glass tube so as to obtain a plurality of cut-off glass
tubes; and a blower provided on a more downstream side
of the travelling continuous glass tube than the cutting
blade, the blower being configured to blow opposing air
into a tip end opening of the continuous glass tube from
the downstream side of the travelling continuous glass
tube.
[0009] In a second preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, the blower includes a plurality of blowing nozzles
positioned where a position on a virtual vertical plane
including the continuous glass tube is avoided, and air
that has been injected from each of the plurality of blowing
nozzles is converged on the virtual vertical plane to blow
the converged air into the tip end opening of the contin-
uous glass tube as the opposing air.
[0010] In a third preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, a plurality of nozzle ports of the plurality of blow-
ing nozzles are formed in a flat shape with a long axis
parallel to the virtual vertical plane.
[0011] In a fourth preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, the blower includes a plurality of blowing nozzles
disposed opposite each other across a virtual horizontal
plane including the continuous glass tubes, and air that
has been injected from each of the plurality of blowing
nozzles is converged on the virtual horizontal plane to
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blow the converged air into the tip end opening of the
continuous glass tube as the opposing air.
[0012] In a fifth preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, a plurality of nozzle ports of the plurality of blow-
ing nozzles are formed in a flat shape with a long axis in
a direction orthogonal to a tube axis of the continuous
glass tube.
[0013] In a sixth preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, the glass tube cleaning and cutting device further
comprises a stopper provided on a more downstream
side of the travelling continuous glass tube than the blow-
er, the stopper being configured to stop a move of the
plurality of cut-off glass tubes obtained from the contin-
uous glass tube to the downstream side of the travelling
continuous glass tube.
[0014] In a seventh preferred aspect of the glass tube
cleaning and cutting device according to the present in-
vention, the blower is arranged adjacent to a contact sur-
face with tips of the cut-off glass tubes in the stopper.
[0015] In an eighth preferred aspect, there is provided
a method for cleaning and cutting a glass tube which
includes the steps of: cutting a continuous glass tube at
a predetermined length by intermittently contacting a cut-
ting blade with an outer circumference surface of the con-
tinuously travelling continuous glass tube formed by tube
pulling while blowing air to impose scratches and thermal
shock on the outer circumference surface of the contin-
uous glass tube so as to obtain a plurality of cut-off glass
tubes; and blowing opposing air into a tip end opening
of the continuous glass tube from a downstream side of
the travelling continuous glass tube by use of a blower
provided on a more downstream side of the travelling
continuous glass tube than the cutting blade to cause the
opposing air to come out of respective rear end openings
of the plurality of cut-off glass tubes when cutting the
continuous glass tube.
[0016] In a ninth preferred aspect, the method for
cleaning and cutting a glass tube according to the present
invention further includes the step of blowing the oppos-
ing air into tip end openings of the cut-off glass tubes
from the downstream side of the travelling continuous
glass tube after cutting the continuous glass tube to
cause the opposing air to come out of the rear end open-
ings of the cut-off glass tubes.
[0017] In a tenth preferred aspect, the method for
cleaning and cutting a glass tube according to the present
invention further includes the step of stopping a move of
the cut-off glass tubes to the downstream side of the trav-
elling continuous glass tube by hitting tips of the cut-off
glass tubes obtained from the continuous glass tube by
use of a stopper provided on a more downstream side
of the travelling continuous glass tube than the blower.
[0018] In an eleventh preferred aspect of the method
for cleaning and cutting a glass tube according to the
present invention, the step of blowing includes converg-
ing air that has been injected from a plurality of blowing

nozzles disposed opposite each other across a virtual
horizontal plane including the continuous glass tube at
the same pressure onto the virtual horizontal plane near
a contact surface of the tips of respective cut-off glass
tubes in the stopper.
[0019] In a twelfth preferred aspect, the method for
cleaning and cutting a glass tube according to the present
invention further includes the step of intermittently blow-
ing the opposing air.
[0020] In a thirteenth preferred aspect, the method for
cleaning and cutting a glass tube according to the present
invention further includes the step of making wind pres-
sure of the opposing air coming out of the rear end open-
ings of the cut-off glass tubes greater than wind pressure
of the air coming out of the tip end opening of the con-
tinuous glass tube.

EFFECTS OF THE INVENTION

[0021] According to the glass tube cleaning and cutting
device and the method for cleaning and cutting a glass
tube of the present invention, it is possible to cause op-
posing air to come out of rear end openings of the cut-
off glass tubes when cutting the continuous glass tube
by blowing opposing air into a tip end opening of the
continuous glass tube from a downstream side of the
travelling continuous glass tube by use of a blower. As
a result, it is possible to blow finely-crushed glass gen-
erated when cutting to the outside of the cut-off glass
tubes. This makes it possible to reliably prevent finely-
crushed glass from being adhered to inner surfaces of
the cut-off glass tubes and deterioration in purity of the
cut-off glass tubes. Even when the glass tube cleaning
and cutting device includes a stopper configured to stop
a move of the cut-off glass tubes obtained from the con-
tinuous glass tube to the downstream side of the travel-
ling continuous glass tube, it is possible to obtain similar
effects.
[0022] According to the glass tube cleaning and cutting
device of the present invention, in which the blower has
a plurality of blowing nozzles arranged where a position
on the virtual vertical plane including the continuous glass
tube is avoided, even when the continuous glass tube
continues travelling without being cut due to cutting errors
of the cutting mechanism part or the like, it is possible to
avoid accidental contact with the blower, resulting in no
possibility of confusion in post-processes.
[0023] According to the glass tube cleaning and cutting
device of the present invention configured to converge
air that has been injected from each of the plurality of
blowing nozzles arranged, where a position on the virtual
vertical plane is avoided, onto the virtual vertical plane
and to blow the converged air into a tip end opening of
the continuous glass tube as opposing air, even when
the position in a travelling direction of the tip end opening
of the continuous glass tube is changed, it is possible to
reliably blow opposing air. Further, even when actual cut-
ting positions of the continuous glass tube are variable,
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it is possible to reliably blow opposing air into the tip end
openings of the cut-off glass tubes.
[0024] According to the glass tube cleaning and cutting
device of the present invention, in which nozzle ports of
blowing nozzles are formed in a flat shape with a long
axis that is parallel to the virtual vertical plane, it is pos-
sible to inject vertically long belt-like opposing air and to
reliably blow opposing air, even when the height position
of the tip end opening of the continuous glass tube is
changed. In addition, it is possible to reliably blow oppos-
ing air into the tip end openings of the cut-off glass tubes
that fall by own weight thereof after cutting.
[0025] In the glass tube cleaning and cutting device,
in which the blower includes a plurality of blowing nozzles
disposed opposite each other across a virtual horizontal
plane including the continuous glass tubes, it is also pos-
sible to converge air that has been injected from each of
the plurality of blowing nozzles at the same pressure on
the virtual horizontal plane to blow the converged air into
the tip end opening of the continuous glass tube or the
tip end openings of the cut-off glass tubes as opposing
air. This makes it possible to avoid any accidental contact
with the blower even when the continuous glass tube
continues travelling without being cut due to cutting errors
of the cutting mechanism part or the like, resulting in no
possibility of confusion in post-processes. Further, when
the stopper is provided on a more downstream side of
the travelling continuous glass tube than the blower,
there is no possibility of blocking opposing air from being
blown into the tip end opening of the continuous glass
tube or the tip end openings of the cut-off glass tubes.
[0026] According to the glass tube cleaning and cutting
device, in which the nozzle ports of respective blowing
nozzles are formed in a flat shape having a long axis in
a direction orthogonal to a tube axis of the continuous
glass tube, it is possible to inject opposing air, in which
desired wind pressure is sufficiently secured, in a hori-
zontally long belt-like shape. This makes it possible to
reliably blow opposing air even when the position of the
tip end opening of the continuous glass tube in a travelling
direction is changed. In addition, even when the positions
of the tip end openings of the cut-off glass tubes are shift-
ed a little in the left and right relative to the travelling
direction of the continuous glass tube after cutting, it is
possible to reliably blow opposing air.
[0027] According to the glass tube cleaning and cutting
device, in which the blower is arranged adjacent to a
contact surface with tips of the cut-off glass tubes in a
stopper, there is little dead space where it becomes pos-
sible to blow opposing air into tip end openings of respec-
tive cut-off glass tubes until the tip of each cut-off glass
tube hits the contact surface in the stopper. As a result,
it becomes possible to keep blowing opposing air until
shortly before a move of each of the cut-off glass tubes
to a downstream side of the travelling continuous glass
tube is stopped by the stopper, which leads to reliably
blow off finely-crushed glass to the outside of the cut-off
glass tubes.

[0028] According to a method for cleaning and cutting
a glass tube, in which opposing air is blown into the tip
end openings of respective cut-off glass tubes after the
continuous glass tube is cut, it is possible to more reliably
blow off finely-crushed glass to the outside of respective
cut-off glass tubes.
[0029] According to the method for cleaning and cut-
ting a glass tube, in which opposing air is intermittently
blown, it is reliably possible to secure time to cause air
to come out of the tip end opening of the continuous glass
tube alone by stopping the blowing of opposing air using
a blower. Consequently, even when finely-crushed glass
is blown into the inside of the continuous glass tube by
the blowout of opposing air from the rear end openings
of the cut-off glass tubes, it is possible to blow off finely-
crushed glass to the outside of the continuous glass tube
by the blowout of air. This makes it possible to reliable
secure purity of the tip end opening of the continuous
glass tube, resulting in maintaining purity of the tip end
openings of the cut-off glass tubes.
[0030] According to the method for cleaning and cut-
ting a glass tube to make wind pressure of opposing air
coming out of the rear end openings of the cut-off glass
tubes greater than wind pressure of air coming out of the
tip end opening of the continuous glass tube, it is possible
to reliably cause opposing air to come out of the rear end
openings of the cut-off glass tubes even when the wind
pressure of air coming out of the continuous glass tubes
is a little variable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG. 1 is a schematic plan view of a glass tube clean-
ing and cutting device in an embodiment of the
present invention;
FIG. 2 is a plan view of a cutting mechanism part in
a glass tube cleaning and cutting device in this em-
bodiment of the present invention;
FIG. 3 is a perspective view of a blower in a glass
tube cleaning and cutting device in this embodiment
of the present invention;
FIG. 4 (a) to 4 (f) are each a schematic side view of
an important part illustrating a cleaning and cutting
process for a glass tube cleaning and cutting device
in this embodiment of the present invention;
FIG. 5 is a schematic plan view of a glass tube clean-
ing and cutting device in another embodiment of the
present invention;
FIG. 6 is a perspective view of a blower and a stopper
in a glass tube cleaning and cutting device in another
embodiment of the present invention;
FIG. 7 is a side view of a blower and a stopper in a
glass tube cleaning and cutting device in another
embodiment of the present invention;
FIG. 8 is a schematic side view indicating a produc-
tion process of conventional cut-off glass tubes; and
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FIG. 9 is a cross-sectional view of an important part
illustrating a state in which finely-crushed glass is
adhered to an inner surface of cut-off glass tubes in
a cutting process of conventional continuous glass
tubes.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] As shown in FIG. 1, a glass tube cleaning and
cutting device 10 of an embodiment of the present inven-
tion comprises: a cutting mechanism part 1 configured
to cut a continuous glass tube G1 at a predetermined
length that is formed by tube pulling while blowing air A1
to continuously travels; and a blower 2 configured to blow
opposing air A2 opposed to air A1 into inside the contin-
uous glass tube G1 or inside each cut-off glass tube G2.
The glass tube cleaning and cutting device 10 is disposed
on a more downstream side of the travelling continuous
glass tube G1 (hereinafter referred to simply as "a down-
stream side of a travelling continuous glass tube") than
a publicly known tube puller 200 to pull the continuous
glass tube G1 and cleanly cut the continuous glass tube
G1 that continuously travels at each predetermined
length. And a plurality of cut-off glass tubes G2 obtained
by cutting are each conveyed to a next step by a publicly
known conveyor 400.
[0033] Further, the glass tube cleaning and cutting de-
vice 10 of this embodiment of the present invention may
be applied to a cutting treatment of a continuous glass
tube formed by tube pulling while air is blown typically
using the down load method, the up-draw method or the
like in addition to be applied to cutting treatment of the
continuous glass tube formed by tube pulling while air is
blown using the Danner method.
[0034] As shown in FIG. 2, the cutting mechanism part
1 of the glass tube cleaning and cutting device 10 com-
prises: a vertical rotating axis 12 driven by a motor 11
via a bevel gear not shown; an arm 15 attached to the
rotating axis 12, the arm 15 moving up and down on an
axis 14 in accordance with a cum 13 while continuously
rotating in a substantially horizontal plane; and a cutting
blade 16 fixed to a lower part of a tip of the arm 15, the
cutting blade 16 being supplied with a proper amount of
moisture through a supply path not shown.
[0035] Scratches and thermal shock are imposed at
the same time at the top of an outer circumference sur-
face of the continuous glass tube G1 by continuously
rotating the arm 15 of the cutting mechanism part 1 in
synchronization with travel of the continuous glass tube
G1 for continuously travelling in a horizontal direction and
intermittently contacting the cutting blade 16 with an up-
per part of the outer circumference surface of the contin-
uous glass tube G1. And cracks originated from the
scratches are caused on the outer circumference surface
of the continuous glass tube G1 by this thermal shock
and operating bending moment by self weight of the con-
tinuous glass tube G1 to cut the continuous glass tube
at a predetermined length.

[0036] As shown in FIG.1, the blower 2 is provided on
a more downstream side of the travelling continuous
glass tube than the cutting blade 16 of the aforemen-
tioned cutting mechanism part 1. As shown in FIG. 3, the
blower 2 of this embodiment of the present invention in-
cludes a plurality of blowing nozzles 22 each fixed to a
pair of supports 21 and pure air supplied from a supply
source not shown is injected from respective blowing
nozzles 22.
[0037] In this embodiment of the present invention, to-
tal four blowing nozzles 22, which are two pairs of blowing
nozzles 22 are disposed where a position on a virtual
vertical plane VP1 including a central axis C of the con-
tinuous glass tube G1 is avoided. Air A3 that has been
injected from each of the blowing nozzles 22 is once con-
verged on the virtual vertical plane VP1 to blow the con-
verged air into a tip end opening F1 of the continuous
glass tube G1 as opposing air A2. As shown in FIG. 1,
in this embodiment of the present invention, while the
blowing nozzles 22 on both sides of left and right across
the virtual vertical plane VP1 are disposed in a position
plane-symmetrical to the virtual vertical plane VP1 and
air angles α relative to the virtual vertical plane VP1 of
respective blowing nozzles 22 are identical, the arrange-
ment position and the air angle of respective blowing noz-
zles 22 may be appropriately adjusted, if necessary.
[0038] As shown in FIG. 3, in this embodiment of the
present invention, a plurality of nozzle ports 23 of respec-
tive blowing nozzles 22 are formed in a flat shape having
a long axis parallel to the virtual vertical plane VP1. This
makes it possible to inject vertically long belt-like air A3
and then inject vertically long belt-like opposing air A2
into a tip end opening F1 of the continuous glass tube G1.
[0039] Referring to FIGS. 4 (a) to 4 (f), a method for
cleaning and cutting a glass tube G1 by the glass tube
cleaning and cutting device 10 being an embodiment of
the present invention will now be described in detail.
[0040] A glass tube cleaning and cutting device 10 be-
ing an embodiment of the present invention operates a
cutting mechanism part 1 thereof during continuous trav-
el of a continuous glass tube G1 to intermittently contact
a cutting blade 16 with an outer circumference surface
of the continuous glass tube G1 and therefore, the con-
tinuous glass tube G1 is cut at each predetermined
length. That is, as shown in FIG. 4 (b), when a tip end
opening F1 of a continuous glass tube G1 passes through
the cutting mechanism part 1 by a predetermined length
L, the cutting blade 16 is caused to come into contact
with an outer circumference surface of the continuous
glass tube G1 and scratches and thermal shock are im-
posed on the outer circumference surface of the contin-
uous glass tube G1 to cut the continuous glass tube G1
at each predetermined length L as shown in FIGS. 4 (c)
to 4 (e).
[0041] In the glass tube cleaning and cutting device 10
being an embodiment of the present invention, opposing
air A2 is intermittently blown into a tip end opening F1 or
a tip end opening F2 of a cut-off glass tube G2 at a certain
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timing by intermittently operating a blower 2 during con-
tinuous travelling of the continuous glass tube G1. This
makes it possible to prevent finely-crushed glass P from
being adhered to an inner surface of the cut-off glass
tube G2.
[0042] As shown in FIG. 4 (a), the blower 2 starts blow-
ing opposing air A2 before the time when the tip end
opening F1 of the continuous glass tube G1 passes
through the cutting mechanism part 1 by the predeter-
mined length L. As shown in FIG. 4 (b), when the cutting
blade 16 is caused to contact with the continuous glass
tube G1, opposing air A2 is caused to be opposed to air
A1 inside the tube of the continuous glass tube G1. As
shown in FIG. 4 (c), when the continuous glass tube G1
is cut, opposing air A2 is caused to come out of a rear
end opening B2 of the cut-off glass tube G2. In this way,
finely-crushed glass P generated at the time of cutting is
blown off to the outside of the cut-off glass tube G2 to
prevent finely-crushed glass P from being adhered to the
inner surface of the cut-off glass tube G2.
[0043] In this embodiment of the present invention,
blow-in of opposing air A2 starts at the timing earlier than
the time when the tip end opening F1 of the continuous
glass tube G1 passes through the cutting mechanism
part 1 by a predetermined length L by t1 (=0.2T) which
is 20% of time T for the continuous glass tube G1 to travel
by the predetermined length L. However, the starting tim-
ing of the blowing of opposing air A2 may be appropriately
adjusted in view of the distance among the blowing noz-
zles 22 and the tip end opening F1 of the continuous
glass tube G1, the cut-off length and the inner diameter
of the cut-off glass tube G2, and the wind pressure of air
A1 that comes out of the continuous glass tube G1 or the
like.
[0044] In this embodiment of the present invention, the
wind pressure of opposing air A2 which is caused to come
out of the rear end opening B2 of the cut-off glass tube
G2 is greater than the wind pressure of air A1 which
comes out of the tip end opening of the continuous glass
tube G1 when cutting the continuous glass tube G1 (See
FIG. 4 (c)). This makes it possible to reliably cause op-
posing air A2 to come out of the rear end opening B2 of
the cut-off glass tube G2, even when the wind pressure
of air A1 which comes out of the continuous glass tube
G1 is a little variable. In addition, the wind pressure of
blowing out opposing air A2 at the time of cutting may be
the same as the wind pressure of blowing out of air A1
and may be appropriately adjusted in view of the wind
pressure of air A1 that comes out of the continuous glass
tube G1. However, when the wind pressure of opposing
air A2 that is caused to come out of the rear end opening
B2 of the cut-off glass tube G2 is unnecessarily greater
than the wind pressure of air A1 that comes out of the tip
end opening of the continuous glass tube G1, as a result
of blocking of blowing air A1, formation of the continuous
glass tube G1 by tube pulling is badly affected, which is
not preferable.
[0045] As shown in FIGS. 4 (c) and 4 (d), even after

cutting the continuous glass tube G1, the blower 2 con-
tinues injecting opposing air A2 and blows opposing air
A2 from a downstream side of the travelling cut-off glass
tube to the tip end opening F2 of the cut-off glass tube
G2 to cause opposing air A2 to come out of the rear end
opening B2 of the cut-off glass tube G2. This makes it
possible to reliably blow off finely-crushed glass P to the
outside of the cut-off glass tube G2.
[0046] The blower 2 finishes blowing opposing air A2
at the timing later than the time when the tip end opening
F1 of the continuous glass tube G1 before cutting passes
through the cutting mechanism part 1 by a predetermined
length L (See FIG. 4 (b)) by t2 (=0.2T) which is 20% of
time T for the continuous glass tube G1 to travel by the
predetermined length L. The timing when the blowing of
opposing air A2 is finished may be appropriately adjust-
ed, if necessary.
[0047] As shown in FIG. 4 (e), no opposing air A2
comes out of the rear end opening B2 of the cut-off glass
tube G2 while the blower 2 stops blowing of opposing air
A2 and air A1 only comes out of the tip end opening F1
of the continuous glass tube G1. Accordingly, at the point
of FIGS. 4 (c) and (d), even when finely-crushed glass P
is blown inside the tube of the continuous glass tube G1
by blowing out opposing air A2 from the rear end opening
B2 of the cut-off glass tube G2, it is possible to blow off
finely-crushed glass P to the outside of the continuous
glass tube G1 by the blowout of air A1. This makes it
possible to securely maintain purity of the tip end opening
F1 of the continuous glass tube G1 and the tip end open-
ing F2 of the cut-off glass tube G2.
[0048] Subsequently, as shown in FIG. 4 (f), the blower
2 starts again blowing opposing air A2 at the timing earlier
than the time when the tip end opening F1 of the contin-
uous glass tube G1 passes through the cutting mecha-
nism part 1 by a predetermined length L by the afore-
mentioned time t1 (=0.2T). In this way, purifying and cut-
ting treatment on the continuous glass tube G1 that con-
tinuously travels is repeated to obtain a plurality of cut-
off glass tubes G2 each having a clean cutting part.
[0049] As mentioned above, the glass tube cleaning
and cutting device 10 in this embodiment of the present
invention is capable of blowing opposing air A2 from the
downstream side of a traveling direction into the tip end
opening F1 of the continuous glass tube G1 by use of
the blower 2 to cause opposing air A2 to come out of the
rear end opening B2 of the cut-off glass tube G2 when
cutting the continuous glass tube G2. As a result, it is
possible to blow off finely-crushed glass P generated at
the time of cutting to the outside of the cut-off glass tube
G2. This makes it possible to reliably prevent finely-
crushed glass P from being adhered to the inner surface
of the cut-off glass tube G2, resulting in prevention of
deterioration in purity of the cut-off glass tube G2.
[0050] In the glass tube cleaning and cutting device 10
being an embodiment of the present invention, the blower
2 includes a plurality of blowing nozzles 22 disposed in
positions where on the virtual vertical plane VP1 including
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the continuous glass tube G1 is excluded. Accordingly,
it is possible to avoid accidental contact with the blower
2 even when the continuous glass tube G1 continues
travelling without being cut due to cutting errors of the
cutting mechanism part 1 and the like, resulting in no
possibility of confusion in post-processes.
[0051] In addition, in this embodiment of the present
invention, it is possible to converge Air A3 that has been
injected from each of the blowing nozzles 22, where a
position on the virtual vertical plane VP1 is avoided, onto
the virtual vertical plane VP1 to blow the converged air
into a tip end opening F1 of the continuous glass tube
G1 as opposing air A2. Accordingly, it is possible to re-
liably blow opposing air A2 even when the position in a
traveling direction of the tip end opening F1 of the con-
tinuous glass tube G1 is changed. Moreover, even when
the actual cutting positions of the continuous glass tube
G1 are not uniform, it is possible to reliably blow opposing
air A2 into a tip end openings F2 of each cut-off glass
tube G2.
[0052] In this embodiment of the present invention, the
plurality of nozzle ports 23 of respective blowing nozzles
22 are formed in a flat shape having a long axis parallel
to the virtual vertical plane VP1 to inject vertically long
belt-like opposing air A2. This makes it possible to reliably
blow opposing air A2 even when the height position of
the tip end opening F1 of the continuous glass tube G1
is changed. After cutting, it is possible to reliably blow
opposing air A2 into the tip end opening F2 of the cut-off
glass tube G2 that falls by own weight thereof.
[0053] While the glass tube cleaning and cutting device
and the method for same in this embodiment of the
present invention have thus been described so far, it is
to be understood that the present invention may be car-
ried out in other forms.
[0054] For instance, in the aforementioned embodi-
ment, as shown in FIG. 3, while two blowing nozzles 22
having vertically long blowing ports 23 parallel to the vir-
tual vertical plane VP1 are arranged in a vertical direction
in the blower 2, three or more vertically long blowing noz-
zles 22 may be arranged in a vertical direction. Alterna-
tively, vertically long belt-like air may be injected by only
one blowing nozzle 22. In addition, a large number of
blowing nozzles each having a circle-shaped nozzle port
may be arranged in a vertical direction to inject vertically
long belt-like air.
[0055] Blowing nozzles each having a vertically long
nozzle port parallel to the virtual vertical plane VP1 may
be disposed in an upward position of the continuous glass
tube G1 on the virtual vertical plane VP1 so as to blow
opposing air into the tip end opening F1 of the continuous
glass tube G1 from obliquely upward.
[0056] Alternatively, like a glass tube cleaning and cut-
ting device 20 shown in FIG. 5, another embodiment may
also be carried out in a form in which a glass tube cleaning
and cutting device 20 includes a stopper 3 configured to
stop cut-off glass tubes G2 obtained after cutting from
moving to a downstream side of the travelling continuous

glass tube G1 in addition to a cutting mechanism part 1
and a blower 2. Additionally, detailed explanation of the
cutting mechanism part 1 is omitted because the cutting
mechanism part 1 has a configuration similar to that of
the aforementioned glass tube cleaning and cutting de-
vice 10.
[0057] As shown in FIG. 5, the blower 2 is provided on
a more downstream side of the travelling continuous
glass tube than a cutting blade 16 of the aforementioned
cutting mechanism part 1. As shown in FIG. 6, the blower
2 in this embodiment of the present invention includes a
plurality of blowing nozzles 22 each fixed to a pair of
supply air pipes 24 and injects purified air supplied from
a supply source not shown through the pair of supply air
pipes 24 from respective blowing nozzles 22.
[0058] In another embodiment of the present invention,
a pair of blowing nozzles 22 are disposed opposite each
other across a virtual horizontal plane VP2 including a
central axis C of the continuous glass tube G1 and are
so configured that air A3 having injected from each of
the blowing nozzles 22 is once converged on the virtual
horizontal plane VP2 to blow the converged air into a tip
end opening F1 of the continuous glass tube G1 as op-
posing air A2. More specifically, the converged air is bent
in a direction orthogonal to an injection direction of re-
spective air A3 by converging air A3 that has been in-
jected at the same pressure from respective blowing noz-
zles 22 having a plurality of nozzle ports 23 face to each
other disposed in a plane-symmetrical position relative
to the virtual horizontal plane VP2. In this embodiment
of the present invention, converged air bent to an up-
stream side of the travelling continuous glass tube G1
out of such converged air is blown into the tip end opening
F1 of the continuous glass tube G1 as opposing air A2.
[0059] In another embodiment of the present invention,
as shown in FIGS. 6 and 7, respective blowing nozzles
22 are arranged adjacent to a contact surface CP with a
tip end of the cut-off glass tube G2 in a stopper 3 to be
described later. This makes it possible to avoid the for-
mation of dead space, where it is impossible to blow op-
posing air A2 into the tip end opening F2 of the cut-off
glass tube G2, in a space until a tip end of the cut-off
glass tube G2 hits the contact surface CP in the stopper 3.
[0060] In another embodiment of the present invention,
as shown in FIG. 6, the plurality of nozzle ports 23 of
respective blowing nozzles 22 are formed in a flat shape
having a long axis in a direction orthogonal to a tube axis
(central axis C) of the continuous glass tube G1. This
makes it possible to inject horizontally long belt-like air
A3 that has been injected from respective blowing noz-
zles 22 into the tip end opening F1 of the continuous
glass tube G1 as horizontally long belt-like opposing air
A2 in addition to keep converged air which is bent in a
direction orthogonal to the tube axis (central axis C) of
the continuous glass tube G1 to the minimum.
[0061] The stopper 3 is configured to stop the cut-off
glass tube G2 automatically moving to a downstream
side of the travelling continuous glass tube after cutting
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and is provided on a more downstream side of the trav-
elling continuous glass tube than the blower 2 as shown
in FIG. 5. As shown in FIG. 6, the stopper 3 of this em-
bodiment in the present invention includes an endless
heat-resistant belt 32 wound around a pair of rollers 31
disposed opposite each other across the virtual horizon-
tal plane VP2. And one surface on which side is oppo-
sitely face to respective blowing nozzles 22 of the heat-
resistant belt 32 forms a contact surface CP with a tip of
the cut-off glass tube G2. In another embodiment of the
present invention, the heat-resistant belt 32 is composed
of a heat-resistant material such as Kevlar (Registered
Trademark), which is made of a felt member formed with
a width substantially the same as the long axis of each
nozzle port 23 of each blowing nozzle 22.
[0062] In another embodiment of the present invention,
the heat-resistant belt 32 of the stopper 3 is rotatably
wound around a pair of rollers 31 while keeping constant
tension. As shown in FIG. 7, this makes it possible to
appropriately modify the position of a portion concentri-
cally damaged by repeatedly hitting the high-temperature
cut-off glass tube G2 in addition to drop the cut-off glass
tube G2 on a conveyor 400 by slightly pushing back the
cut-off glass tube G2 to an upstream side of the travelling
continuous glass tube G1 while buffering impact gener-
ated when the tip of the cut-off glass tube G2 hits the
center of the contact surface CP.
[0063] Next, a method for cleaning and cutting a con-
tinuous glass tube G1 using the glass tube cleaning and
cutting device 20 being another embodiment of the
present invention will now be described in detail. The
method for cleaning and cutting the continuous glass
tube G1 using the glass tube cleaning and cutting device
20 in another embodiment of the present invention is
common to the method for cleaning and cutting the con-
tinuous glass tube G1 using the aforementioned glass
tube cleaning and cutting device 10 (FIGS. 4 (a) to 4 (f))
except for the points mentioned below. Accordingly,
items that differ from the aforementioned method for
cleaning and cutting the continuous glass tube G1 using
the glass tube cleaning and cutting device 10 will now be
mainly described in detail.
[0064] In another embodiment of the glass tube clean-
ing and cutting device 20 of the present invention, in the
same manner as mentioned above, opposing air A2 is
intermittently blown into the tip end opening F1 of the
continuous glass tube G1 or the tip end opening F2 of
the cut-off glass tube G2 at a predetermined timing by
intermittently operating the blower 2 while the continuous
glass tube G1 is continuously travelling (FIGS. 4 (a) to 4
(b)). In another embodiment of the present invention,
converged air formed by converging air A3 that has been
injected from a pair of blowing nozzles 22 disposed op-
posite each other across the virtual horizontal plane VP2
at the same pressure on the virtual horizontal plane VP2
near the contact surface CP in the stopper 3 is blown.
The converged air is blown as opposing air A2. This pre-
vents finely-crushed glass P from being adhered to an

inner surface of the cut-off glass tube G2.
[0065] In another embodiment of the present invention,
as shown in FIG. 6, air A3 coming out of each of the
blowing nozzles 22 is converged on the virtual horizontal
plane VP2 near the contact surface CP of the heat-re-
sistant belt 32 to blow converged air bent in a direction
orthogonal to injection directions of respective air A3 as
opposing air A2. This makes it possible to keep blowing
opposing air A2 immediately before a tip of the cut-off
glass tube G2 that automatically continues moving to the
downstream side of the travelling continuous glass tube
hits the contact surface CP of the heat-resistant belt 32
in the stopper 3, which leads to more reliably blow off
finely-crushed glass P to the outside of the cut-off glass
tube G2.
[0066] In another embodiment of the present invention,
at the timing when the blowing of opposing air A2 has
been finished or the timing immediately before that, the
tip of the cut-off glass tube G2 is caused to hit the contact
surface CP of the heat-resistant belt 32 to stop a move
of the cut-off glass tube G2 to the downstream side of
the travelling continuous glass tube G1. This makes it
possible to prevent finely-crushed glass P that may be
generated when hitting the heat-resistant belt 32 of the
stopper 3 from being blown inside the cut-off glass tube
G2 by opposing air A2.
[0067] Like the above-mentioned glass tube cleaning
and cutting device 10, it is possible for the glass tube
cleaning and cutting device 20 being another embodi-
ment of the present invention to cause opposing air A2
to come out of the rear end opening B2 of the cut-off
glass tube G2 when cutting the continuous glass tube
G1 by blowing opposing air A2 into the tip end opening
F1 of the continuous glass tube G1 from the downstream
side of the travelling continuous glass tube by the blower
2. As a result, it is possible to blow off finely-crushed
glass P generated when cutting to the outside of the cut-
off glass tube G2. This reliably prevents finely-crushed
glass P from being adhered to the inner surface of the
cut-off glass tube G2 and prevents deterioration in purity
of the cut-off glass tube G2.
[0068] In the glass tube cleaning and cutting device 20
being an embodiment of the present invention, since the
blower 2 includes a plurality of blowing nozzles 22 dis-
posed opposite each other across the virtual horizontal
plane VP2 including the continuous glass tube G1, it is
possible to converge air A3 that has been injected from
respective blowing nozzles 22 at the same pressure on
the virtual horizontal plane VP2 to blow the converged
air into the tip end opening F1 of the continuous glass
tube G1 as opposing air A2. Accordingly, even when the
continuous glass tube G1 continues travelling without be-
ing cut due to cutting errors of the cutting mechanism
part 1, there is no possibility of confusion in post-proc-
esses because it is possible to avoid accidental contact
with the blower 2. Simultaneously, there is no possibility
that opposing air A2 may be blocked from being blown
into the tip end opening F1 of the continuous glass tube
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G1 or the tip end opening F2 of the cut-off glass tube G2
by the presence of the stopper 3 disposed on a more
downstream side of the travelling continuous glass tube
than the blower 2.
[0069] Additionally, in this embodiment of the present
invention, respective blowing nozzles 22 are disposed
adjacent to the contact surface CP with a tip of each cut-
off glass tube G2 in the stopper 3, so that there is little
dead space where it becomes impossible to blow oppos-
ing air A2 into the tip end opening F2 of each cut-off glass
tube G2 until a tip of each cut-off glass tube G2 hits the
contact surface CP in the stopper 3. As a result, it be-
comes possible to keep blowing opposing air A2 until
shortly before a move of the cut-off glass tube G2 to the
downstream side of the travelling continuous glass tube
is stopped by the stopper 3, which leads to reliably blow
off of finely-crushed glass P to the outside of the cut-off
glass tube G2.
[0070] In this embodiment of the present invention,
since the nozzle ports 23 of respective blowing nozzles
22 are formed in a flat shape having a long axis in a
direction orthogonal to the tube axis (central axis C) of
the continuous glass tube G1, it is possible to inject op-
posing air A2 in which desired wind pressure is sufficient-
ly secured in a horizontally long belt-like shape. This
makes it possible to reliably blow opposing air A2 even
when the position of the tip end opening F1 of the con-
tinuous glass tube G1 in a travelling direction is changed.
In addition, even when the positions of the tip end open-
ings F2 of the cut-off glass tubes G2 are shifted a little in
the left and right relative to the travelling direction of the
continuous glass tube G1 after cutting, it is possible to
reliably blow opposing air A2.
[0071] In the aforementioned glass tube cleaning and
cutting device 20 and the method for same using the
glass tube cleaning and cutting device 20, while opposing
air A2 is caused to intermittently blow into a tip end open-
ing F1 or a tip end opening F2 of each cut-off glass tube
G2 at a certain timing by intermittently operating the blow-
er 2, the blower 2 may be caused to continuously operate.
Even when the blower 2 is caused to continuously oper-
ate, converged air A3 that has been injected from respec-
tive blowing nozzles 22 is instantly blocked when the tips
of the cut-off glass tubes G2 hit the heat-resistant belt 32
of the stopper 3. Accordingly, opposing air A2 is caused
to blow substantially intermittently. In this case, there is
an advantage that no complicated motion control of the
blower 2 in accordance with the travel speed or the like
of the continuous glass tube G1 is needed.
[0072] The glass tube cleaning and cutting device of
the present invention, indication thereof in figures is omit-
ted, may be practiced in a form that the aforementioned
glass tube cleaning and cutting device 10 further includes
a stopper 3. Alternatively, in the aforementioned glass
tube cleaning and cutting device 20, an embodiment may
be possible in a form without stopper 3. In this way, the
present invention may be practiced by a combination of
respective component requirements of the glass tube

cleaning and cutting device in accordance with various
conditions such as the travel speed of the continuous
glass tube G1 (cut-off glass tubes G2) formed by tube
pulling, the size of the diameter and the thickness of the
continuous glass tube G1 in a production process.
[0073] It is to be understood that the present invention
may be embodied in several forms in which any and all
improvements, modifications, and variations may be
added based on the knowledge of those skilled in the art
without departing from the spirit of the present invention.
And the present invention may be embodied in the forms
in which any matters to define the invention are replaced
by other art within the scope in which identical operation
or effects are created. In addition, the invention may be
embodied in the forms in which matters to define the in-
vention integrally formed are composed of a plurality of
members or matters to define the invention composed
of a plurality of members are integrally formed.

Claims

1. A glass tube cleaning and cutting device (10; 20),
comprising:

a glass tube cutting device configured to cut a
continuous glass tube (G1) at a predetermined
length (L) by intermittently contacting a cutting
blade (16) with an outer circumference surface
of the continuously travelling continuous glass
tube (G1) formed by tube pulling while blowing
air (A1) to impose scratches and thermal shock
on the outer circumference surface of the con-
tinuous glass tube (G1) so as to obtain a plurality
of cut-off glass tubes (G2); and a blower (2) pro-
vided on a more downstream side of the travel-
ling continuous glass tube (G1) than the cutting
blade (16), the blower (2) being configured to
blow opposing air (A2) into a tip end opening
(F1) of the continuous glass tube (G1) from the
downstream side of the travelling continuous
glass tube (G1).

2. The glass tube cleaning and cutting device (10) ac-
cording to claim 1, wherein the blower (2) includes
a plurality of blowing nozzles (22) positioned where
a position on a virtual vertical plane (VP1) including
the continuous glass tube (G1) is avoided, and air
(A3) that has been injected from each of the plurality
of blowing nozzles (22) is converged on the virtual
vertical plane (VP1) to blow the converged air (A3)
into the tip end opening (F1) of the continuous glass
tube (G1) as the opposing air (A2).

3. The glass tube cleaning and cutting device (10) ac-
cording to claim 2, wherein a plurality of nozzle ports
(23) of the plurality of blowing nozzles (22) are
formed in a flat shape with a long axis parallel to the
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virtual vertical plane (VP1).

4. The glass tube cleaning and cutting device (20) ac-
cording to claim 1, wherein the blower (2) includes
a plurality of blowing nozzles (22) disposed opposite
each other across a virtual horizontal plane (VP2)
including the continuous glass tubes (G1), and
air (A3) that has been injected from each of the plu-
rality of blowing nozzles (22) is converged on the
virtual horizontal plane (VP2) to blow the converged
air (A3) into the tip end opening (F1) of the continu-
ous glass tube (G1) as the opposing air (A2).

5. The glass tube cleaning and cutting device (20) ac-
cording to claim 4, wherein a plurality of nozzle ports
(23) of the plurality of blowing nozzles (22) are
formed in a flat shape with a long axis in a direction
orthogonal to a tube axis of the continuous glass
tube (G1).

6. The glass tube cleaning and cutting device (20) ac-
cording to claim 1, further comprising:

a stopper (3) provided on a more downstream
side of the travelling continuous glass tube (G1)
than the blower (2), the stopper (3) being con-
figured to stop a move of the plurality of cut-off
glass tubes (G2) obtained from the continuous
glass tube (G1) to the downstream side of the
travelling continuous glass tube (G1).

7. The glass tube cleaning and cutting device (20) ac-
cording to claim 6, wherein the blower (2) is arranged
adjacent to a contact surface (CP) with tips of the
cut-off glass tubes (G2) in the stopper (3).

8. A method for cleaning and cutting a glass tube, com-
prising the steps of:

cutting a continuous glass tube (G1) at a prede-
termined length (L) by imposing scratches and
thermal shock on an outer circumference sur-
face of the continuous glass tube (G1) by inter-
mittently contacting a cutting blade (16) with an
outer circumference surface of the continuously
travelling continuous glass tube (G1) formed by
tube pulling while blowing air (A1) to impose
scratches and thermal shock on the outer cir-
cumference surface of the continuous glass
tube (G1) so as to obtain a plurality of cut-off
glass tubes (G2); and blowing opposing air (A2)
into a tip end opening (F1) of the continuous
glass tube (G1) from a downstream side of the
travelling continuous glass tube (G1) by use of
a blower (2) provided on a more downstream
side of the travelling continuous glass tube (G1)
than the cutting blade (16) to cause the opposing
air (A2) to come out of respective rear end open-

ings (B2) of the plurality of cut-off glass tubes
(G2) when cutting the continuous glass tube
(G1).

9. The method for cleaning and cutting a glass tube
according to claim 8, further comprising the step of
blowing the opposing air (A2) into tip end openings
(F2) of the cut-off glass tubes (G2) from the down-
stream side of the travelling continuous glass tube
(G1) after cutting the continuous glass tube (G1) to
cause the opposing air (A2) to come out of the rear
end openings (B2) of the cut-off glass tubes (G2).

10. The method for cleaning and cutting a glass tube
according to claim 8, further comprising the step of
stopping a move of the cut-off glass tubes (G2) to
the downstream side of the travelling continuous
glass tube (G1) by hitting tips of the cut-off glass
tubes (G2) obtained from the continuous glass tube
(G1) by use of a stopper (3) provided on a more
downstream side of the travelling continuous glass
tube (G1) than the blower (2).

11. The method for cleaning and cutting a glass tube
according to claim 10, wherein the step of blowing
includes converging air (A3) that has been injected
from a plurality of blowing nozzles (22) disposed op-
posite each other across a virtual horizontal plane
(VP2) including the continuous glass tube (G1) at
the same pressure onto the virtual horizontal plane
(VP2) near a contact surface (CP) of the tips of re-
spective cut-off glass tubes (G2) in the stopper (3).

12. The method for cleaning and cutting a glass tube
according to claim 8, further comprising the step of
intermittently blowing the opposing air (A2).

13. The method for cleaning and cutting a glass tube
according to claim 8, further comprising the step of
making wind pressure of the opposing air (A2) com-
ing out of the rear end openings (B2) of the cut-off
glass tubes (G2) greater than wind pressure of the
air (A1) coming out of the tip end opening (F1) of the
continuous glass tube (G1).
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